Abstract: Muscle-invasive bladder cancer is a complex disease requiring aggressive management. Patients are often older with comorbid conditions that impact treatment options. This review describes the available therapies for invasive urothelial carcinoma, including chemotherapy, radical extirpative surgery, and bladder-preserving strategies.
Introduction
Bladder cancer is a heterogeneous disease that will account for an estimated 74,000 new cases and 16,000 deaths in the USA in 2015. 1 Approximately 75% of patients will present with noninvasive bladder cancer, but nearly a quarter have muscle-invasive disease at the time of diagnosis. 2 Importantly, no standard method of providing optimal-quality care for muscle-invasive disease has been widely adopted, and treatment algorithms for muscle-invasive bladder cancer (MIBC) vary significantly by institution. Despite therapeutic advancements, there remains significant room for improvement in providing consistent, evidence-based, and high-quality BC care. 3 
Standard treatment
While patients with NMI urothelial carcinoma can often be safely managed with transurethral resection with or without intravesical chemotherapy or immunotherapy, neoadjuvant chemotherapy followed by radical cystectomy (RC) with bilateral pelvic lymph-node dissection (PLND) is the standard of care for patients with MIBC. 4, 5 The goal of RC is to remove all of the cancer within the bladder and surrounding tissues and to achieve negative margins. Concomitant thorough PLND is both diagnostic and therapeutic, with a significant increase in overall survival (OS) associated with PLND in nonmetastatic patients across all tumor stages. 6 
Timely diagnosis and treatment
Due to the aggressive nature of the disease, timely diagnosis and prompt surgical treatment are keys in the management of MIBC. Delay in diagnosis or cystectomy adversely impacts outcomes. 7, 8 Using Surveillance, Epidemiology, and End Results (SEER)-Medicare data to assess time between initial hematuria evaluation and bladder cancer diagnosis, Hollenbeck et al found that delays in bladder cancer diagnosis significantly increased disease specific mortality (hazard ratio [HR] 1.34, 95% submit your manuscript | www.dovepress.com
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Scarpato et al confidence interval [CI] 1.20-1.50). 7 Patients with longer delays to treatment tended to have a greater number of comorbid conditions, were older, and were male. Delay in diagnosis had a greater negative impact on bladder cancer outcomes than grade or stage. Similarly, Garg et al found that women experienced longer mean time to urologic follow-up for hematuria, with subsequently delayed hematuria evaluation. 9 These delays may account for existing sex disparities in bladder cancer outcomes, with females presenting at later stages and experiencing poorer diseasespecific survival (DSS). Using results from a SEER analysis of 441 patients diagnosed with MIBC, Gore et al demonstrated that delay in time to definitive surgical treatment beyond 12 weeks resulted in increased disease-specific mortality (HR 2.0, P,0.01) and overall mortality (HR 1.6, P,0.01). 8 Reasons for treatment delay were often related to patient comorbidities and reluctance to undergo radical surgery with urinary diversion (UD).
Preoperative assessment and management
For those who receive neoadjuvant chemotherapy, more than 60% of patients will have residual disease justifying subsequent consolidative radical therapy. 10 In these patients, or those undergoing upfront RC, a thorough metastatic workup and medical evaluation considering age, nutrition, and performance status are necessary.
Metastatic evaluation
For patients found to have T2 disease on transurethral resection, staging studies of the chest, abdomen, and pelvis, including upper-tract evaluation, must be performed to rule out metastases, given the significant potential for nodal disease. Detecting metastatic nodes can alter treatment decisions and result in avoidance of unnecessary radical surgery in some patients, while encouraging the use of neoadjuvant chemotherapy in others. Currently, the gold standard for staging in bladder cancer is computed tomography (CT), although more recently multiparametric magnetic resonance imaging and positron-emission tomography (PET) imaging have shown promise. [11] [12] [13] Utilization of non-18 F-fluorodeoxyglucose (FDG) PET can allow for detection of metastatic disease without signal interference caused by concentration of the metabolite in urine. In a publication from Italy, 11 C-choline-PET CT was utilized preoperatively for disease staging and postoperatively to disease relapse. 11 Overall, 11 C-choline-PET CT detected 63% of metastatic nodes with a sensitivity of 59% and specificity of 90% when compared with histologic specimens. Goodfellow et al evaluated 233 RC candidates with CT scans of the chest, abdomen, and pelvis, as well as with FDG PET. 12 Imaging findings were correlated with pathology specimens, resulting in an FDG PET sensitivity of 54% for disease outside the pelvis versus 41% with CT scan, with similar specificities of 97% and 98%, respectively. The authors concluded that while combined FDG PET and CT slightly improved detection of metastatic disease, it should only be considered in select patients, given its significant cost.
Nutrition
RC is a morbid procedure that necessitates preoperative medical optimization. An important part of surgical preparation and postoperative management is attaining good nutritional status, which is thought to significantly impact patient outcomes. In a retrospective review of a National Surgical Quality Improvement Program database, Johnson et al evaluated the role of preoperative nutritional status, as measured by serum albumin, in postsurgical complications. 14 In over 1,200 patients who underwent RC, preoperative albumin ,3.5 gm/dL was the only significant predictor of postoperative complication (P=0.03). This cohort of patients had twice the risk of 30-day complications when compared to patients with normal serum albumin. Preoperative nutrition has also been shown to impact mortality following cystectomy. 15 Parameters including albumin ,3.5 gm/dL, body mass index ,18.5 kg/m 2 , and preoperative weight loss .5% of body weight were used as indicators of nutritional deficiency. Nearly 20% of the study population was nutritionally deficient, which translated into higher 90-day mortality rates (16.5% versus 5.1%, P,0.01) and decreased OS at 3 years (44.5% versus 67.6%, P,0.01). Both of these studies highlight the need for nutritional assessment and optimization to improve RC outcomes, and prospective studies are ongoing.
Age
Bladder cancer primarily affects older patients, and as the population ages, urologists are increasingly faced with elderly, comorbid patients needing treatment for IBC. Given the morbid nature of RC, there is concern regarding the impact of advanced age on postoperative morbidity and mortality. Schiffmann et al examined 30-day and 90-day postoperative mortality rates and evaluated the impact of age, socioeconomic status, and comorbid conditions. 16 Utilizing a SEER-Medicare linked database, 5,207 patients with nonmetastatic MIBC were identified and found to be increasingly 
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Muscle-invasive bladder cancer management older and sicker over the study period: 1991-2009. Mortality was greater at 90 days (10.6%) than at 30 days (5.2%), with increasing 90-day mortality rates according to age and comorbidity index. Despite this, the study demonstrated stable 90-day mortality rates over time, pointing to improved outcomes, perhaps due to enhanced patient care or better patient selection. Contrary to this, Donat et al found that RC in octogenarians provided a nonsignificantly higher rate of both major and minor complications (P=0.15), while providing similar disease control and DSS when compared to those patients younger than 80 years. 17 Until a clear age cut point is established, RC should remain the standard of care for MIBC, and elderly patients should receive equally aggressive therapy.
Frailty and performance status
As previously mentioned cystectomy candidates are often older patients with nutritional deficiency and increased comorbidity. Other parameters, such as frailty and performance status, have been developed to increase objectivity and aid in determining which patients are appropriate for surgery.
Surgeons have progressively adopted frailty-assessment tools using well-established methodologies as a predictive measure in the geriatric population. Revenig et al 18 prospectively evaluated 30-day postoperative complications in 189 patients undergoing major abdominal surgery (including 117 urologic patients) using the validated Hopkins Frailty Score, self-administered questionnaires, performance status, and laboratory values, and found that patients who were intermediately frail or frail were more likely to experience complications (odds ratio 2.07, 95% CI 1.05-4.08). Urologists should consider a patient's ability to tolerate this potentially morbid procedure, and frailty has been shown to correlate with fitness for surgery.
Another predictor of outcomes following surgery is the Karnofsky Performance Status (KPS) scale. Evers et al performed a retrospective analysis on 234 RC patients and evaluated the relationship of variables including KPS, the Charlson Comorbidity Index (CCI), and American Society of Anesthesiologists (ASA) class with OS, cancer-specific survival (CSS), and progression-free survival. 19 KPS was found to be an independent predictor of OS, with a score #80 correlating with decreased survival, as well as CSS and progression-free survival, while the CCI and ASA class were not predictive. Similarly, a group from the Mayo Clinic evaluated perioperative and 5-year all-cause mortality following RC in relationship to patient comorbidity indices, including ASA class, CCI, Elixhauser Index (EI), and Eastern Cooperative Oncology Group (ECOG) performance status. 20 On multivariate analysis, ASA class (HR 3.17, P=0.001), EI (HR 1.48, P=0.002), and ECOG performance status (HR 2.4, P,0.0001) significantly impacted 90-day perioperative mortality. Furthermore, all indices were independently associated with 5-year all-cause mortality, leading the authors to conclude that comorbidity status is an essential consideration in patient counseling, outcomes research, and quality improvement. The ideal prognostic comorbidity index remains elusive. In a retrospective multicenter analysis, Mayr et al found that comorbidity status, as defined by Adult Comorbidity Evaluation 27, CCI, age-adjusted CCI, ECOG performance status, and ASA score, was predictive of cancer-independent mortality in patients with urothelial carcinoma undergoing cystectomy, but did not correlate with cancer-specific mortality.
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Surgery for MIBC
RC with lymph-node dissection remains the standard treatment for patients with MIBC or high-risk NMIBC. Existing guidelines and practice statements dedicated to preventing perioperative complications like infection and venous thromboembolism (VTE) help guide perioperative management. Based on patient and procedural factors, as well as the potential morbidity of infection, the American Urological Association advocates the use of a second-or third-generation cephalosporin or a combination of an aminoglycoside with metronidazole or clindamycin for a maximum of 24 hours for surgery involving the intestine. 22 A preoperative dose of Lovenox or heparin is given, and compression stockings placed prior to the procedure.
Creation of a UD following bladder removal necessitates manipulation of the bowel, and historically preoperative bowel preparation has been utilized. Zaid et al reviewed the role of bowel preparation preceding cystectomy, and found level I evidence did not support the routine use of mechanical bowel preparation with agents like polyethylene glycol or oral sodium phosphate. 23 
Open versus robotic RC
Controversy with regard to cystectomy has focused on the best surgical approach (open versus robotic), and the optimal extent of lymph-node dissection. As urologists become more facile with robotic-assisted procedures, many centers have adopted robot-assisted RC (RARC). There is much debate in the literature comparing open RC to RARC, evaluating outcomes, complications, and cost. Bochner et al compared the two techniques in a randomized control trial of 118 patients, in which they considered 90-day complications utilizing the Clavien system, as well as compared highgrade complications, estimated blood loss, operative time, pathologic outcomes, quality of life, and cost. 24 Overall, the complication rates were similar between the robotic group and the open cohort (62% versus 66%, P=0.7), and the study was closed early for futility at the interim analysis. Early results showed lower estimated blood loss (P=0.027) for the robotic cohort, but longer operative times (P,0.001) and higher cost (P,0.05) than those who underwent open RC. There was no difference in margin status, lymph-node yield, length of hospital stay, or quality of life. Therefore, the authors concluded that there was no significant patient benefit to RARC compared to open surgery.
In a systematic literature review, Yuh et al examined oncologic and functional outcomes following RARC. 25 They did not find an association between lymph-node yield, positive margin status, disease-free survival, CSS, or OS between RARC and open RC, although limited oncologic outcome data were available for review. Data on functional outcomes were also sparse, with daytime continence rates ranging from 83% to 100% and nighttime 66% to 76% among patients who had orthotopic diversion. These early data point to comparable outcomes between the gold-standard open RC and RARC. Using a population-based analysis, Leow et al compared morbidity and cost of open RC and RARC. 26 Rates of major complications were similar between the two, but RARC was associated with decreased chance of minor complications (P=0.03) and was significantly more expensive due to supply costs (P,0.0001). With oncologic outcomes being the primary objective of RC, newer research has evaluated patterns of recurrence following open and robotic RC. In a retrospective comparison of 383 patients, Nguyen et al 27 found variable patterns of distant recurrence, with more frequent extrapelvic lymph-node location peritoneal carcinomatosis in the RARC patients, although there was no difference in rates of local or distant recurrence overall. It is hypothesized that pneumoperitoneum may facilitate seeding of bladder cancer cells.
In some high-volume centers, surgeons have been performing intracorporeal UD (ICUD) following RARC. Ahmed et al reviewed the database of the International Robotic Cystectomy Consortium, and compared outcomes between ICUD and extracorporeal UD following RARC. 28 Nearly 20% of the 935 patients who had RARC underwent ICUD. The authors found equivalent operative times and an insignificantly longer median hospital stay for ICUD. There was no difference in reoperation or complication rate at 30 days or 90 days, although fewer 30-day (P,0.001) and 90-day (P=0.016) readmissions and gastrointestinal complications (P#0.001) were seen in the ICUD group. ICUD was found to be technically feasible, with improved postoperative parameters.
Lymphadenectomy
Lymphadenectomy is considered both diagnostic and therapeutic. However, controversy regarding optimal number of nodes or extent of lymph-node dissection (LND) at the time of RC persists. In a comparative study of superextended versus extended pelvic LND, extended intrapelvic template dissection boundaries were the circumflex iliac vein and Cloquet's node distally, the pelvic side wall and genitofemoral nerve laterally, the obturator nerve posteriorly, and the mid-upper third of the common iliac vessels superiorly. 29 The superextended dissection included lymph-node tissue up to the inferior mesenteric artery takeoff, as well as complete dissection of the presacral space. No difference in recurrence-free survival or recurrence rate was seen for the variable dissection templates. Stein et al demonstrated the importance of performing a thorough and meticulous LND, and showed the number of positive lymph nodes impacted prognosis. 5 They found that fewer than five positive nodes resulted in 10-year recurrence-free survival of 41% versus 24% in patients with greater than five positive nodes. In a recent PubMed review, Morgan et al found that disagreement about management of regional lymph nodes persists, although there is strong evidence in support of extended LND. 30 Using a SEER-Medicare linked database, Morgan et al found that in node-negative patients, lymph-node count was associated with OS and DSS, but that relationship did not exist in node-positive patients. 31 For node-negative patients with #5 nodes removed, the risk of mortality was significantly greater than for patients with $14 nodes removed, possibly due to improved staging, removal of any micrometastatic disease, or perhaps improved patient parameters and surgeon expertise.
A systematic PubMed search, summarizing data on the impact of lymphadenectomy for staging and bladder cancer outcomes found that quality, prospective data are limited. 32 Existent data indicate that the extent of LND impacts DSS, regardless of LN positivity and cancer stage. Until prospective high-quality data exist, the benefits of extended lymphadenectomy must be weighed against potential complications, including bleeding, nerve injury, lymphocele, and lower-extremity thrombus. The Southwest Oncology Group is currently conducting a Phase III trial (SWOG S1011) to 
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Muscle-invasive bladder cancer management evaluate standard and extended pelvic lymphadenectomy in patients undergoing RC for MIBC to help establish which may be more effective.
Postoperative management
The development of postoperative care pathways that largely focus on avoidance of bowel complications has been shown to improve surgical outcomes and enhance recovery following cystectomy. As previously mentioned, level I evidence does not support the routine use of mechanical bowel preparation with agents like polyethylene glycol or oral sodium phosphate. 23 Postoperatively, newer evidence supports the omission of nasogastric tube decompression while instituting early feeding and bowel regimens to facilitate return of bowel function and thus earlier hospital discharge. More recently, the use of µ-opioid-receptor antagonists have been shown to limit postoperative ileus. In a multicenter randomized controlled trial, Lee et al found that alvimopan enhanced bowel recovery postcystectomy, shortening the length of stay (LOS) without significantly increasing side effects. 33 Patients randomized to alvimopan were able to tolerate solid food and have a bowel movement 1.3 days sooner than those who received placebo (P,0.0001). Kauf et al demonstrated that cystectomy patients who received alvimopan had an average 2.63-day shorter LOS, with lower postoperative costs related to ileus. 34 The University of Southern California initiated a perioperative protocol in 110 open RC patients to enhance recovery. The protocol avoided bowel preparation and nasogastric tube decompression, minimized narcotic pain-relief use, instituted early feeding, and employed cholinergic and µ-opioid antagonists. 35 This cohort experienced a median LOS of 4 days, compared to nonprotocol patients at 8 days, with the majority (82%) having return of bowel function on postoperative day 2. There was no increase in hospital readmission rates.
In 2008, the American Urological Association published a best-practice statement for the prevention of deep-vein thrombosis for urologic patients. 36 In patients undergoing laparoscopic or robotic cystectomy, sequential compression devices are recommended, while patients considered at high risk based on history and comorbidities should receive low-molecular-weight heparin. Data supporting these recommendations are lacking. Patients undergoing open procedures are felt to be at greater risk, and more aggressive prophylaxis with sequential compression devices and low-molecular-weight heparin is recommended. Sun et al sought to further elucidate risk factors for VTE in patients following open RC for bladder cancer in a retrospective review of 2,316 patients. 37 Symptomatic VTE was diagnosed in 4.7% of patients, over half of whom presented after discharge home. Development of VTE was significantly related to body mass index, surgical margin status, type of UD, and LOS. Use of pharmacologic prophylaxis was not a significant predictor of VTE.
Perioperative chemotherapy Neoadjuvant chemotherapy
Prior to the development of effective combination chemotherapy, patients experienced high relapse rates within 2 years of radical local therapy, likely due to micrometastatic disease. The development of effective perioperative chemotherapy has positively impacted disease outcomes for MIBC. 10, [38] [39] [40] The most commonly used neoadjuvant regimens are cisplatinbased combinations, including methotrexate, vinblastine, doxorubicin, and cisplatin (MVAC), gemcitabine plus cisplatin (GC), and cisplatin, methotrexate, and vinblastine.
Several studies have demonstrated that treatment of patients with MIBC with neoadjuvant chemotherapy prior to RC improves survival. The first was an 11-year Southwest Oncology Group trial comparing neoadjuvant MVAC and RC to cystectomy alone in patients with locally advanced bladder cancer. 10 Median survival in patients who received neoadjuvant MVAC was 77 months versus 46 months in those who underwent cystectomy alone (P=0.06), with the cystectomy patients having a 33% higher risk of death than those receiving combination therapy (HR 1.33, 95% CI 1.00-1.76). In subgroup analyses, median survival was improved for patients aged ,65 years (P=0.05) and the survival benefit held across tumor stages, including for patients with pathologic T2 disease or lower (P=0.05). Additionally, neoadjuvant chemotherapy resulted in significantly greater downstaging of disease, with 38% of patients achieving pT0 at the time of cystectomy compared with only 15% of those who underwent initial transurethral resection of bladder tumor (TURBT) and cystectomy alone. This is particularly important, because achieving a pathologic complete response (pT0N0M0) is associated with a 55% lower risk of death and an 81% lower risk of recurrence. 41 Additional evidence suggests a benefit from treatment with neoadjuvant chemotherapy. The long-term results of an international multicenter randomized controlled trial comparing neoadjuvant cisplatin, methotrexate, and vinblastine to local radical treatment (cystectomy or radiotherapy) alone in patients with locally advanced disease demonstrated a 16% reduction in the risk of death (P=0.037) and improved metastasis-free survival (P=0.001) and disease-free survival (P=0.008). 39 Survival increased from 50% to 56% at 3 years and from 30% to 36% at 10 years. Further, results of the Advanced Bladder Cancer Meta-analysis Collaboration, including eleven trials and 3,005 patients, suggests a 5% significant survival benefit associated with platinumbased neoadjuvant chemotherapy at 5 years (HR 0.86, 95% CI 0.77-0.95; P=0.003). 42 Based on these data, the National Comprehensive Cancer Network in the USA and the Second International Consultation on Bladder Cancer recommend neoadjuvant chemotherapy for patients with MIBC to improve survival and downstage pathology. 4, 40 Despite the evidence in support of perioperative chemotherapy in the treatment of MIBC, uptake in the community remains suboptimal. 43 Controversy exists regarding which neoadjuvant chemotherapy combination is superior. Many institutions opt to use GC rather than MVAC, due to evidence gathered from a randomized controlled trial of patients with locally advanced or metastatic bladder cancer who did not undergo RC. Investigators randomized 405 patients with advanced bladder cancer not receiving RC to GC or standard MVAC, and found similar OS, disease progression, time to treatment failure, and response rates. 38 GC had a better safety and tolerability profile in this population, with lower rates of neutropenia, mucositis, and alopecia compared to standard MVAC. Many physicians extrapolate this superior safety and tolerability data to the neoadjuvant setting, and use GC rather than MVAC as the preferred neoadjuvant regimen, although these results have not been replicated in the neoadjuvant setting. Galksy et al further explored this issue in a recent retrospective large electronic data-capture study evaluating pathologic complete response in patients who had received MVAC (77% received dose-dense and 23% received standard dose) or GC. 44 Of the 212 patients who met the criteria, 29% versus 31% achieved pathologic response in the MVAC and GC cohorts, respectively (P=0.77). Similarly, an exploratory analysis of survival in the two cohorts found no significant difference (P=0.48).
Dose-dense MVAC has emerged as another viable regimen for patients. The European Organisation for Research and Treatment of Cancer protocol 30924 compared standard MVAC to dose-dense MVAC plus granulocyte colony-stimulating factor in patients with advanced disease, and found significantly better response rates for the dose-dense regimen (P=0.016), with 25% having a complete response versus only 11% in the classic MVAC arm (P=0.006). 45 The improved response coupled with the shorter delivery time and improved toxicity has led to dose-dense MVAC use in the neoadjuvant setting.
Adjuvant chemotherapy
According to National Comprehensive Cancer Network guidelines, patients who have not received neoadjuvant chemotherapy and have pT3-4 disease or positive nodes following RC with LND should consider adjuvant chemotherapy. 4 Sternberg et al similarly recommended cisplatin-based therapy for patients who have not received neoadjuvant therapy and have extravesical extension or regional lymph-node metastasis, although the authors noted that chemotherapy may be difficult to administer following RC and sufficient evidence of benefit is lacking. 40 A large multi-institutional study retrospectively reviewed over 1,500 patients with lymph node-positive disease following RC, and found that cisplatin-based adjuvant chemotherapy administered within 3 months of surgery was associated with an 18% relative risk reduction in diseasespecific mortality (P=0.005), with an absolute reduction in mortality of 3.5% at 5 years. 46 The benefit of adjuvant chemotherapy was most pronounced in patients who were younger, female, and had pT3-4 disease, high lymph-node density, and lymphovascular invasion. A recent randomized Phase III trial evaluated immediate versus deferred adjuvant chemotherapy for patients with pT3-4 or N + M0 bladder cancer. 47 Patients received either immediate MVAC or GC, or deferred chemotherapy at relapse. There was no difference seen in OS, although immediate chemotherapy significantly prolonged progression-free survival. However, the study was closed due to low patient accrual, limiting its power to detect significant differences. More prospective studies regarding the timing of adjuvant chemotherapy are needed to clarify the remaining uncertainty.
Bladder-preservation strategies
Although not the standard of care, at most US institutions, bladder-preserving treatments continued to evolve for patients refusing or not considered candidates for RC. Arcangeli et al performed a systematic review and metaanalysis of clinical trials evaluating trimodality therapy utilizing transurethral resection followed by chemotherapy and radiation for MIBC. 48 They found that 78% of patients had a complete response, with 5-year OS of 56%. Patients who received continuous treatment rather than split therapy have a higher likelihood of complete response and lower salvage cystectomy rates. Results regarding late toxicity of bladderpreserving strategies are still lacking. A pooled analysis of multiple Radiation Therapy Oncology Group protocols with long-term outcomes of bladder preservation therapy using TURBT and radiation with concurrent chemotherapy (all 
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Muscle-invasive bladder cancer management of which were cisplatin-based) was published in 2014. 49 A complete response was seen in 69% of patients, with 5-and 10-year survival of 57% and 36%, respectively, comparable to immediate cystectomy in some studies. Additionally, patients who did require salvage cystectomy had a 5-year DSS of 60% and 10-year DSS of 47%.
James et al performed a multicenter randomized control trial evaluating radiotherapy and radiotherapy combined with radiosensitizing agents, fluorouracil, and mitomycin C in patients with T2-T4aN0M0 disease and good performance status. 50 The addition of chemotherapy to radiation improved local control (relative reduction of recurrence of 33%, P=0.03) and decreased invasive local recurrence by nearly 50% when compared to radiotherapy alone. In this study, synchronous chemoradiation resulted in reasonable local control and maintenance of a functional bladder while avoiding the use of cisplatin-based therapy, which is often not an option for patients who have renal insufficiency and are too ill to undergo cystectomy. Another potential bladder-preservation modality is intra-arterial chemotherapy combined with radiotherapy. 51 Although data are limited, intra-arterial chemotherapy, which may be given via the femoral artery and directed at the tumor blood supply, given in combination with radiation can result in pathologic complete response rates of 43% and 5-year OS rates of 50.3%. More research is needed in this area. Recent data from Japan evaluated the role of balloon-occluded arterial infusion of cisplatin and gemcitabine given in conjunction with hemodialysis and radiation in patients with advanced bladder cancer, and showed promising initial results.
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Future directions and addressing disparities
Significant improvement is needed to address the disparities in outcomes among patients with MIBC. Although bladder cancer is less common in females than in males, 1 women typically present with more advanced disease and experience worse outcomes. A recent population-based analysis using a SEER database highlighted the sex disparity in hematuria evaluation and bladder cancer diagnosis. 9 Results showed longer time to urologic consultation for women, as well as a significant delay in initial hematuria evaluation.
Despite recent advances and continuously declining death rates, racial disparity also persists. Blacks experience 13% lower 5-year survival rates than whites for all stages of bladder cancer, thought to be attributed to delays in diagnosis, patient comorbidities, and variable treatments. 53 Trends in 5-year survival from 1975 to 2010 indicated that survival rates increased from 50% to 64% for blacks compared to 73% to 80% for whites. Additionally, black patients more commonly present with regional or distant disease than nonblacks. 1 Emerging data regarding health literacy suggests that the ability to obtain and act upon surgical information impacts outcomes. Treatment for MIBC involves a complex series of therapies and a potentially morbid surgery that may require intensive postoperative self-care. Addressing health literacy to improve patient and caregiver understanding of what is required to achieve best outcomes may lead to a reduction in complications and lower readmission rates.
There remains a critical need to improve bladder cancer outcomes across all socioeconomic, racial, and educational cohorts. Future clinical trials and quality-of-care initiatives focused on these disparities are necessary to improve outcomes for all. This includes adding to the paucity of data on health-related quality of life and cancer survivorship following treatment for MIBC.
Conclusion
MIBC requires intensive management, and results in substantial health care expenditure. While progress has been made, more prospective studies that meet accrual goals are needed to optimize management and improve outcomes for all patients.
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